Interface Thermal Resistance and Thermal Diode Effect(Mathematical Aspects and Simulation of Complex Fluids) by 小串, 典子 & 伊藤, 伸泰
Title
Interface Thermal Resistance and Thermal Diode
Effect(Mathematical Aspects and Simulation of Complex
Fluids)
Author(s)小串, 典子; 伊藤, 伸泰




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University





lSchool of Engineering, Department of Applied Physics, The University of Tokyo,
2Department of Physics, Centre for Computational Science and Engineering,










( $J=’\kappa\Delta T$ $\kappa$ )
Fourier
[1-13]
1941 P. L. Kapitza
[141
Kapitza resistance




[15. 16, 17] Kapitza resistance
$\sqrt$
‘
[18, 19, 20, 21]














$i$ $i$ $\epsilon$. $\sigma$
Lennrad-Jones
3 Lennard-Jones
























$r_{c}$. $=3\sigma$ $m_{\mathrm{L}},$ $\sigma$ $\epsilon$
2.2
3 $L_{x}\mathrm{x}L_{y}\mathrm{x}L_{z}=14\mathrm{x}6\mathrm{x}6$ ( 1) $L_{x},$ $L_{y},$ $L_{z}$ $x-,$ $y-,$ $z-$
y,z x




1: : $L_{x}\mathrm{x}L_{y}\mathrm{x}L_{z}=14\mathrm{x}6\mathrm{x}6_{\text{ }}$
250 ( $x=0,14$ 2 )
H\alpha )Ver $T_{S}$ , $T_{L}$
– $\Delta x_{\mathrm{H}\mathrm{B}}=2$ -Hoover (Ts $\neq$
TL) -H\infty $\rangle$ver $[26,27]$
$T_{\mathrm{H}\mathrm{B}}$ –
$\tau_{\mathrm{H}\mathrm{B}}$
$m \frac{d^{2}r}{dt^{2}}=F-\zeta m\frac{d\prime q}{dt}$ , (3)
$\frac{d\zeta}{dt}=\frac{2(K-K_{\mathrm{H}\mathrm{B}})}{Q}$ , (4)




























$(T_{\mathrm{S}arrow \mathrm{L}}, T_{\mathrm{L}arrow \mathrm{S}})$ 3
3
143
\rightarrow L, TTL\rightarrow S
( )
$\Delta T_{\mathrm{S}arrow \mathrm{L}},$ $\Delta T_{\mathrm{L}arrow \mathrm{S}}$
$\mathrm{i}\mathrm{n}\mathrm{t}*\mathrm{r}\mathrm{f}\cdot \mathrm{c}\epsilon\triangleright \mathrm{m}\mathrm{p}\mathrm{e}\mathrm{r}- \mathrm{t}\mathfrak{n}\mathrm{r}\mathrm{e}$
(a) $|T_{S}-T_{L}|$ : (b) :
3: :




$\vec{J}=\frac{1}{V}\sum_{i}[\frac{p_{i}^{2}}{2m_{i}^{2}}\tilde{p}_{i}+\sum_{i\neq j}\phi_{ij}(r_{i^{j}})\frac{\tilde{p:}}{2m_{1}}-\sum_{i\neq j}\frac{\tilde{p}:\cdot\tilde{F}_{ij}}{2m:}r_{ij}\sim]$ , (7)
$\phi_{ij}$
$\tilde{F_{ij}}=-\partial\phi_{ij}/\partial r_{i_{J^{l}}}\sim$ Lennard-Jones $i,j$
$\tilde{J}$
$\mathrm{x}$ $(J\mathrm{s}arrow \mathrm{L}, J_{\mathrm{L}arrow \mathrm{S}})$ 4(a)
$(J_{Sarrow \mathrm{L}},J_{\mathrm{L}arrow \mathrm{S}})$
( )
4 $J_{\mathrm{L}arrow S}$ $J_{\mathrm{S}\wedge \mathrm{L}}$
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( $R_{\mathrm{S}arrow \mathrm{L}}=17.88(64)T^{-7.83(60)}$ ( ) $R_{\mathrm{L}arrow \mathrm{s}}4.65(04)$ ( ))
4(b)
$R\mathrm{s}arrow \mathrm{L}$
$\alpha=17.88(64)$ $\beta=7\cdot 83(50)$ $R\iotaarrow s$













$0\cdot \mathfrak{B}$ 1 $1\cdot 05$ $1\cdot 1$ $1\cdot 15$
$\mathrm{I}\mathrm{n}\vee t\cdot oe\mathrm{t}\mathrm{r}\mathfrak{n}\mathrm{p}\mathrm{e}n\mathrm{t}\mathrm{u}\mathrm{r}$. lnterfic\epsilon \alpha mD\epsilon r $\cdot$ \alpha re
(a) (b) :
4: : ( \langle )
JS\rightarrow L JL–+S
$R\mathrm{s}arrow \mathrm{L}$ $\tau_{sarrow \mathrm{L}}^{-7\cdot 83(50)}$ -
$R_{\mathrm{L}arrow \mathrm{S}}$ – 465(04)
$3\cdot 3$ thermal diode
4(b)
th\mbox{\boldmath $\sigma$}mal
diode 5 $J_{\mathrm{L}arrow \mathrm{s}}/J\mathrm{s}arrow\iota$
ffiemal diode thermal diode




$\frac{J_{\mathrm{L}arrow \mathrm{S}}}{J_{\mathrm{S}arrow \mathrm{L}}}=\frac{R_{S}+R_{L}+R_{Sarrow \mathrm{L}}}{R_{S}+R_{L}+R_{\mathrm{L}arrow \mathrm{S}}}$ , (8)
$Rs,$ $R_{L}$





5: $\iota \mathrm{h}\alpha \mathrm{m}\mathrm{a}\mathrm{l}$ diode : $J_{\mathrm{S}\vee \mathrm{L}}/J_{\mathrm{L}arrow \mathrm{S}}$ -LL
(9)
$17.88(64)\cdot T_{\mathrm{S}arrow \mathrm{L}}^{-7\cdot 83( 0)}$ , $R_{\mathrm{L}arrow \mathrm{S}}=4.65(04)$
$\frac{J_{\mathrm{L}arrow \mathrm{S}}}{J_{\mathrm{S}arrow \mathrm{L}}}=\frac{R_{S}+R_{L}+17.88(64)\cdot T_{\mathrm{S}arrow \mathrm{L}}^{-7.83(50)}}{R_{S}+R_{L}+4.65(04)}$ , (9)
–
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